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Experimental Section
Materials and methods.
All commercial reagents were used as purchased from commercial sources without further purification. MeP5A, and DPP5A were prepared by condensation of the corresponding 1,4-dialkoxybenzene with paraformaldehyde and BF 3 ·O(C 2 H 5 ) 2 as a catalyst.
[S ] 1 1 H NMR, 13 C NMR and 2D NOESY spectra were recorded on a Bruker AV500 instrument. High-resolution mass spectra (HRMS) were performed on a Bruker MicroTOF II spectrometer.
Synthesis of MPP5A.
To a solution of 1-methoxy-4-pentyloxybenzene (5 g 25.8 mmol) and paraformaldehyde (2.3 g 77 mmol) in CHCl 3 (150 mL), BF 3 ·O(C 2 H 5 ) 2 (3.3 ml, 26 mmol ) was added. The reaction mixture was stirred at 25 °C for about 2 hours and the progress was monitored using TLC detection. The solution was poured into water and washed with saturated aqueous Na 2 CO 3 and S2 NaCl, The organic layer was dried over anhydrous Na 2 SO 4 . The crude product was purified by column chromatograph (petroleum ether/ethyl acetate) to afford MPP5A and its three constitutional isomers, (MPP5A', MPP5A'', and MPP5A'''). The total reaction yield is 80 %. 
S9
Determination of the association constants.
(1). For 5-bromopentanenitrile⊂pillar[5]arene host-guest complexes, chemical exchange is slow on the NMR time scale and peaks are observed for both complexed and uncomplexed species in the NMR spectra. (Figure 1 in the manuscript) So association constants for these complexes could be determined by integration from a 1 : 1 mixture using the 1 H NMR single point method (Table 1) .
NMR experiments using five independently prepared solutions at host's and guest's concentrations of 0.10, 0.30, 0.50, 0.75, and 1.0 mM were performed.
(2). For 1-bromobutane and 1-butyl cyanide, chemical exchange is fast on the NMR time scale ( Figure S11 and S12). To determine the association constants, NMR titrations were done with solutions which had a constant concentration of DMP5A, MPP5A, DPP5A host and varying concentrations of guest. Using the nonlinear curve-fitting method, the association constant was obtained for each host-guest combination from the following equation [S ] 4 :
Where 
